.
On the other hand, since Lee et al.(1972) suggested that cholinergic effect was associated with an increased concentration of cyclic GMP in intestinal smooth muscle, the role of cyclic GMP in the regulation of the contraction-relaxation cycle in the smooth muscle has also been investigated. Despite Recently, Honeyman et al.(1978) and Scheid et al.(1979) reported the role of cyclic AMP in smooth muscle relaxation making use of isolated smooth muscle cells from the stomach of an amphibian. However, the change in intracellular cyclic AMP and cyclic GMP in relation to mammalian smooth muscle contraction has not yet been investigated with the use of isolated smooth muscle cells.
In this report, we investigated the role of cyclic AMP and cyclic GMP in the regulation of contraction-relaxation cycle by using isolated smooth muscle cells from guinea pig taenia caeci. To achieve this aim, experiments were performed to observe the effect of caffeine, carbachol, isoproterenol, and propranolol on the free contraction and changes in intracellular cyclic AMP and cyclic GMP levels in isolated smooth muscle cells.
Materials and Methods
Cell preparation In response to carbachol (10-4M) alone, isolated smooth muscle cells contracted significantly (71% of resting length, mean, n=5), but failed to produce any significant increase in cyclic AMP level compared to the control value. When isolated smooth muscle cells were exposed to isoproterenol (10-4M) for 3 min prior to challenging with carbachol (10-4M), they 
Discussion
Though the regulatory role of cyclic AMP and cyclic GMP in the contraction-relaxation cycle has been proposed in various kinds of smooth muscles, the exact physiological role of them is not yet elucidated and still remaines to be determined. There are many reports suggesting that cyclic AMP is closely associated with the smooth muscle relaxation (Bowman et al., 1970; Andersson et al., 1972; Honeyman et al., 1978; Scheid et al., 1979) . On the other hand, acetylcholine and other muscarinic agonist cause the contraction of intestinal smooth muscle and increase the cyclic GMP level (Lee et al., 1972) . And yet, some have reported that intracellular cyclic GMP elevation is associated with smooth muscle relaxation (Napori et al., 1980; Gruetter et al., 1981) . Whereas, Diamond et al. (1983) suggested that cyclic GMP had no relation to the relaxation of smooth muscle. Thus there has been some confusion about the role of this cyclic nucleotide.
With the use of isolated smooth muscle cells, it seems possible to make clear the physiological role of these two cyclic nucleotides on the contraction-relaxation cycle in smooth muscle, since they are devoid of extracellular space and nerve elements. For this purpose, we investigated the changes in cyclic AMP and cyclic GMP levels in the contraction-relaxation cycle of isolated smooth muscle cells. Though Fay et al. (1982) were able to measure the isometric tension in single isolated smooth muscle cell of an amphibian stomach, in the present study, we could not measure the isometric tension in the single isolated smooth muscle cell from guinea pig taenia caeci due to technical difficulty. Therefore, the contractile and relaxing effects of some agents were assessed by the measurement of their free contraction or its inhibition. On the other hand, numerous contractile agents, including cholinergic agents , have been shown to increase cyclic GMP levels in a variety of smooth muscle tissue preparations (Rapoport & Murad, 1983) . Actually, as shown by our results, both carbachol and caffeine stimulated cyclic GMP elevation in isolated smooth muscle cells (Fig . 7) . Therefore, caffeineinduced contraction is assumed to be mediated by cyclic GMP . However, comparing the time course of carbachol-and caffeine-induced contraction with that of cyclic GMP elevation induced by these two stimulants (Figs . 1 and 7) , cyclic GMP increased significantly in the spontaneous relaxation phase. Napori et al. (1980) reported that exogeneous application of cyclic GMP to bovine coronary arterial smooth muscle induced relaxation . Gruetter et al. (1981) also showed, with use of nitroso compounds, a close relationship between cyclic GMP elevation and relaxation of smooth muscle . From our results and the reports described above, cyclic GMP seemed to be related to smooth muscle relaxation . We were unable to demonstrate a correlation between the initial activation phase of the contraction and significant changes of cyclic GMP levels elicited by caffeine.
There are many reports on the role of intracellular cyclic AMP and cyclic GMP in the contraction-relaxation cycle of smooth mucsle strips. 
